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1. Knowledge import and export.
2. Guerrero-Bote et al. 
3. Tail. 
4. Exponential.



 

 
1. iceberg hypothesis. 
2. co-cited documents.
3. paired documents.



 

 

 
1. Small. 
2. Saracevic. 



 

 



 

 
1. quite elusive.
2. Pluzhenskaia.
3. Dillon & Norris.
4. Estabrook.
5. Malone et al.
6. Borgman. 
7. self-awareness. 
8. tectonic processes.
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1. Hayne Coulson.
2. Pudovkin and Garfield.
3. Glanzel & Shoubert. 



 

JCR

 
1. Pathfinder.
2. Guerrero-Bote et al.
3. Moya-Anegon et al.
4. Podlubny.
5. Van Leeuwen and Moed.
6. Van Leeuwen et al.
7. Batsomp and Markpin.
8 Cronin & Pearson.
9. Tang. 
10. Hall. 
11. Levitt & Thelwall.
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1. Hessey and Willett.
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1. Degree. 
2. Closeness. 
3. Betweenness. 
4. Eigenvector. 
5. flow betweenness. 
6. Newman. 
7. Benckendorff.
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1. Prell.
2. Tutzauer.
3. Stephenson & Zelen.
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1. Wormell. 



 

 



 

 



 

No. Cited categories Degree closeness freeman flowbeet Eigenvector Frequency

1 
information 
science & 

knowledge studies
1566 1 43.508 285.417 0.247 76 

2 
education & 
educational 

research 
1444 0.989 37.143 255.489 0.225 63 

3 
computer science, 

information 
systems 

1445 1 43.508 262.273 0.226 61 

4 
computer science, 

artificial 
intelligence 

1399 0.969 30.224 224.245 0.22 59 

5 Management 1390 0.959 17.06 201.789 0.215 54 
6 Communication 1324 0.959 24.932 204.511 0.206 52 

7 psychology, 
multidisciplinary 1284 0.959 23.085 208.635 0.197 48 

8 business, finance 1252 0.94 12.595 172.553 0.193 45 

9 
operations 
research & 

management 
1247 0.949 18.959 178.652 0.193 45 

10 psychology, 
experimental 1173 0.94 12.595 165.299 0.181 42 

11 
computer science, 
interdisciplinary 

applications 
1205 0.979 31.36 213.118 0.182 41 

12 Ergonomics 1127 0.931 12.733 153.063 0.174 39 

13 
health 

management & 
planning 

1195 0.979 27.288 215.632 0.177 38 

14 medical 
informatics 1131 0.959 23.923 183.386 0.172 38 

15 environmental 
sciences 1116 0.949 13.873 179.946 0.164 37 

16 multidisciplinary 
sciences 1026 0.979 35.132 216.286 0.151 37 

17 
computer science, 

hardware & 
architecture 

453 0.879 7.722 79.102 0.064 36 

18 
computer science, 

software 
engineering 

1082 0.94 15.797 166.689 0.162 35 

19 Economics 1009 0.931 11.763 147.964 0.151 33 

20 social sciences, 
multidisciplinary 969 0.959 27.141 180.455 0.141 32 



 

 

 



 

No Citing categories degree closeness freeman Flow beet Eigenvector Frequency

1 
information 
science & 

knowledge studies
1978 1 42.929 253.613 0.228 80 

2 Management 1912 0.989 27.996 217.921 0.22 73 

3 multidisciplinary 
sciences 1873 0.989 27.996 219.082 0.214 73 

4 
computer science, 

information 
systems 

1894 0.989 27.996 216.533 0.218 72 

5 
computer science, 

artificial 
intelligence 

1883 0.989 40.835 238.491 0.216 71 

6 Communication 1809 0.967 34.231 215.523 0.208 67 

7 
education & 
educational 

research 
1685 0.967 24.428 192.949 0.194 67 

8 social sciences, 
multidisciplinary 1537 0.956 20.298 170.48 0.173 63 

9 business, finance 1721 0.967 24.428 188.302 0.197 62 

10 psychology, 
multidisciplinary 1776 0.978 23.645 198.919 0.201 62 

11 automation & 
control systems 1625 0.967 34.904 215.875 0.182 57 

12
computer science, 

software 
engineering 

1662 0.956 17.856 171.08 0.188 55 

13 Sociology 1642 0.989 27.996 202.17 0.183 54 

14
computer science, 

hardware & 
architecture 

1586 0.956 17.856 166 0.179 52 

15 Economics 1490 0.946 16.863 161.295 0.166 47 
16 Ergonomics 1413 0.879 12.255 130.354 0.161 47 

17 operations research 
& management 1492 0.967 21.956 169.735 0.167 47 

18 psychology, 
applied 1443 0.946 16.27 150.956 0.161 45 

19 psychology, 
experimental 1395 0.935 15.629 144.005 0.157 44 

20 planning & 
development 1337 0.956 23.884 163.929 0.15 43 



 

  Closeness Freeman Flow beet Eigenvector CitedFreq

Degree 
Pearson 

Correlation 
Sig. (2-tailed)

N 

.765** 
.000 
33 

.610** 
.000 
33 

.890** 
.000 
33 

.998** 
.000 
33 

.910** 
.000 
33 

Closeness 
Pearson 

Correlation 
Sig. (2-tailed)

N 
 

.869** 
.000 
33 

.930** 
.000 
33 

.741** 
.000 
33 

.669** 
.000 
33 

Freeman 
Pearson 

Correlation 
Sig. (2-tailed)

N 
 

.882** 
.000 
33 

.601** 
.000 
33 

.646** 
.000 
33 

Flowbeet 
Pearson 

Correlation 
Sig. (2-tailed)

N 
 

.879** 
.000 
33 

.848** 
.000 
33 

Eigenvector
Pearson 

Correlation 
Sig. (2-tailed)

N 
 

.920** 
.000 
33 

**. Correlation is significant at the 0.01 level (2-tailed).



 

  Closeness Freeman Flow beet Eigenvector CitedFreq

degree 
Pearson 

Correlation 
Sig. (2-tailed) 

N 

.852** 
.000 
34 

.771** 
.000 
34 

.945** 
.000 
34 

.885** 
.000 
34 

.966** 
.000 
34 

closeness 
Pearson 

Correlation 
Sig. (2-tailed) 

N 

 
.766** 
.000 
34 

897** 
.000 
34 

.767** 
.000 
34 

.830** 
.000 
34 

freeman 

Pearson 
Correlation 

Sig. (2-tailed) 
N 

 
.923** 
.000 
34 

.699** 
.000 
34 

.823** 
.000 
34 

flowbeet 

Pearson 
Correlation 

Sig. (2-tailed) 
N 

 
.837** 
.000 
34 

.955** 
.000 
34 

Eigenvector
Pearson 

Correlation 
Sig. (2-tailed) 

N 

 
.855** 
.000 
34 

**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed) 



 

 Citing Cited 
Categories Degree Closeness Frequency Degree Closeness Frequency

1 automation & control 
systems 1625 0.967 57 860 0.94 26 

2 business, finance 1721 0.967 62 1252 0.94 45 
3 communication 1809 0.967 67 1324 0.959 52 

4 computer science, 
artificial intelligence 1883 0.989 71 1399 0.969 59 

5
computer science, 

hardware & 
architecture 

1586 0.956 52 453 0.879 36 

6 computer science, 
information systems 1894 0.989 72 1445 1 61 

7
computer science, 
interdisciplinary 

applications 
1301 0.946 39 1205 0.979 41 

8 computer science, 
software engineering 1662 0.956 55 1082 0.94 35 

9 computer science, 
theory & methods 1260 0.946 38 871 0.887 29 

10 economics 1490 0.946 47 1009 0.931 33 

11 education & 
educational research 1685 0.967 67 1444 0.989 63 

12 ergonomics 1413 0.879 47 1127 0.931 39 

13 health policy & 
services 934 0.888 30 1195 0.979 38 

14 information science 
& knowledge studies 1978 1 80 1566 1 76 

15 Management 1912 0.989 73 1390 0.959 54 
16 medical informatics 1162 0.935 38 1131 0.959 38 

17 multidisciplinary 
sciences 1873 0.989 73 1026 0.979 37 

18 operations research 
& management 1492 0.967 47 1247 0.949 45 

19 planning & 
development 1337 0.956 43 1015 0.94 31 

20 psychology, 
experimental 1173 0.94 42 1173 0.94 42 



 

21 psychology, 
multidisciplinary 1776 0.978 62 1284 0.959 48 

22 psychology, social 1200 0.897 37 822 0.913 23 

23 public & 
environmental health 746 0.906 29 566 0.969 20 

24 social sciences, 
multidisciplinary 1537 0.956 63 969 0.959 32 

 

 Degree
(cited) 

Closeness
(cited) 

Frequency
(cited) 

Degree 
(citing) 

Pearson Correlation 
Sig. (2-tailed) 

N 

.548** 
.006 
24 

.257 

.225 
24 

.682** 
.000 
24 

Closeness 
(citing) 

Pearson Correlation 
Sig. (2-tailed) 

N 

.468* 
.021 
24 

.328 

.118 
24 

.614** 
.001 
24 

Frequency
(citing) 

Pearson Correlation 
Sig. (2-tailed) 

N 

.572** 
.003 
24 

.418* 
.042 
24 

.727** 
.000 
24 

**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed) 



 

 
1. Capurro & Hjorland.
2. Paisley.
3. Van Raan.
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